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I BONDS 

Arf aldehyde or ketone is treated with 
r or a vinylog of an a-haJo ester (e.g., 
a-halo ketones, 443 a-halo N,N-disub-' 
lie acids 444 have also been used. With 
ecially high reactivity can be achieved 
md with zinc and ultrasound. 447 The 
nstead of zinc (e.g., In, 44 * Mn 449 ) and 
Te, 45 ' and Bu 3 Sb. 452 The aldehyde or 
>r contain various functional groups. 
HF, and 1,4-dioxane. 
e analogous to the Grignard reaction 

ate analogous to RMgX. There is an 

icture of which has been shown to be 
prepared from /-BuOCOCH 2 Br and ; 



= /-Bu 



Jf32. 

but sometimes (especially with aryl 
ctisan-oiefin. By the use of Bu 3 P 
Jet, making this an alternative to 
mot be formed from a-halo esters 

reactions and yields are sometimes 
been carried out on nitriles: 455 

**- 1975, 22, 423-460; Gaudemar Organomet. 

^^^S^J.Chem:So,:Per kin 
t. 1991,2/, 133. 

7S. See also Bortoiussi; Seyden-Penne Synth, 

ynth. Commun. 1988, 18, 453., 

awamura; Inanaga; Yamaguchi Tetrahedron. 



1984, 3, 1403.' 

ethod. see Huang; Shi; Li; W en /. Chem. 
'«soued; Gaudemar J. Organomet. Chem. 



REACTION 6-31 

R— C=N + COOEt 
Br 



REACTIONS 9 31 



^ "C-COOEt -C-COOEt 
R— C=NZnBr R— C=0 



R-C-OR' + -C-COOEt 
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— C— COOEt 
R— C=0 



" ,hiS CaS£ " thC S3me the Ending nitri.e, though the pathways 
utyi acetate (M2) as a stable solid. The nmr and ir spectra of this 



LiN(iso-Pr), + CH 3 COOCM ej 



H. OLi 

— > c=c 
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H 0CMe 3 
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-^T* -C-CHjGOOCMe, 
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ptSesT^.^ acetone 
• hydroxy ^uty. ester' A simTa ^ 

acetal R 2 C=C ( 0SiMe 3 )0R'.in the presencTof Tin « 77 °, f 3 k l etone a silyl ketene 

. enbl ethers and aldehydes and £^39) ^ { * t .*° '** bet ^ e » »lyl 

OS III, 408; IV; 120, 444. . . •' • .'• ", ' 1 

^ lt° P ZT n ° f Cafb0XyliC Add Sa,tS '° ^ones with. OrganometaHic 
Alkyl-de-oxidb-substitution 

OLi 

RCOOLi + R'Li — ^ R-<L R , Jt^ R _ C __ R , 

I. • II 

OLi 0 

^^^^ 

*^ljke; Sullivan / 4m. -CAwi. Soc. 1973,95 3050 



932 ADDITION TO CARBON-HETERO MULTIPLE BONDS 

alkyl or aryl,' though lithium acetate generally gives low yields, tertiary alcohols are side 
I products. . ' ■ t , 

V OSV, 775/,;-. , - \ \ ' • , * " ; 

6-32 The Addition of Grignard Reagents to Acid Derivatives ' ■ 
. Dialkyl,hydroky^e-alkoxy>xo4ersubstitution- v 




R— C— OR' + 2R"MgX 

: ii • .•' '. ■ 



R-C— R' 

' :■ I :. ' , 

OMgX 



hydrol. 



R-C-R" 

... I : 
OH 



When carboxylic esters are treated with Grignard reagents, there is usually concomitant 
addition to-' the carbonyl (6-29) and substitution of R" for OR' f (0-104), so that 
tertiary, alcohols are formed in which two R groups are the same . Formates give secondary 
alcohols and carbonates give tertiary alcohols in which all three R groups are the same: 
(EtO) 2 C=0 + RMgX-> R 3 COMgX. Acylhalides and anhydrides behave similarly/though , 
. these substrates are employed less often . 459 There are many side reactions possible . especially 
when the acid derivative or the Grignard reagent is branched: enolizations, reductions (not 
.'for esters; but for halides)! condensations, and cleavages, but the most important is simple 
T * substitution (0-104), which in some cases can be made to predominate: When M-dimag-, 
nesium compounds are used, carboxylic esters are converted;to cyclopentanols. 460 



i: 



ii ) 



R — C— OR r + • BrMg(CH 2 ) 4 MgBr 

: II - . ■ 

o • ■. . * 




after 
hydrol 



l^S-Dimagnesium compounds give cyclohexanols, but in lower yields'. 460 

/ Trimethylaluminum, which exhaustively methylates ketones (6-29), also exhaustively 

methylates carboxylic acids to give /-butyl compounds 461 (see also 0-90): 



RCOOH + excess MejAI 



RCOO AlMe 2 -^^r RCMe 3 



Disubstituted formamides can give addition of 2 moles of Grignard reagent. The products 
of this reaction (called Bouveault reaction) are an aldehyde and a tertiary, amine. 462 The use 



H^C— NRlViR'MgX : 

II - 
O 



; R' 

, I' % ■■ 

H— C— NR 2 + R'CHO 



of an amide other than a fbrmamide can give a ketone instead' of an aldehyde, but yields 
are generally low. It.has proven possible to add two different R groups by sequential addition 

♦"For a review of these reactions, see Kharasch; Reinmuth, Ref. 351, pp. 549-766, 846-869. 
**Canonne; Bernatchez J. Org. CAem/ 1986, 5!l 2147; 1987, 52, 4025. 

^Meisters; Mole Am/. 7. Chem. 1974,27. 1665. , v 
/ . /"For a review, see Ref. 176, pp. 59-63. , 
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